Insulin affects the sodium affinity of the rat adipocyte (Na+,K+)-ATPase.
The K0.5 for intracellular sodium of the two forms of (Na+,K+)-ATPase which exist in rat adipocytes (Lytton, J., Lin, J. C., and Guidotti, G. (1985) J. Biol. Chem. 260, 1177-1184) has been determined by incubating the cells in the absence of potassium in buffers of varying sodium concentration; these conditions shut off the Na+ pump and allow sodium to equilibrate into the cell. The activity of Na+,K+)-ATPase was then monitored with 86Rb+/K+ pumping which was initiated by adding isotope and KCl to 5 mM, followed by a 3-min uptake period. Atomic absorption and 22Na+ tracer equilibration were used to determine the actual intracellular [Na+] under the different conditions. The K0.5 values thus obtained were 17 mM for alpha and 52 mM for alpha(+). Insulin treatment of rat adipocytes had no effect on the intracellular [Na+] nor on the Vmax of 86Rb+/K+ pumping, but did produce a shift in the sodium ion K0.5 values to 14 mM for alpha (p less than 0.025 versus control) and 33 mM for alpha(+) (p less than 0.005 versus control). This change in affinity can explain the selective stimulation of alpha(+) by insulin under normal incubation conditions. Measurement of the K0.5 for sodium ion of (Na+,K+)-ATPase in membranes isolated from adipocytes revealed only a single component of activation with a low K0.5 of 3.5 or 12 mM in the presence of 10 or 100 mM KCl, respectively. Insulin treatment of the isolated membranes or of the cells prior to membrane separation had no effect on these values.